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DETAILED ACTION 

The applicant's response filed 3/29/07 to the Office action has been entered. Claims 12- 
25, 27, 29 and 31-40 are pending. Claims 39-40 are examined. 

1 . Claims 39-40 remain rejected under 35 U.S.C. 103(a) as being unpatentable over Meijer 
et al. (6352,825, issued March 5, 2002), in view of Stewart et al. (Journal of Virology, 1996, Vol. 
70(5), Buck et al. (BioTechniques, 1999, Vol. 27(3), pg. 528-536), Day et al. (Biochem. J., 1990, 
Vol. 267, pg. 119-123) and Lukhtanov et al. (6,339,147, issued October 15, 2002) 

Meijer et al. disclose HPV type-specific oligonucleotide probe for the detection of HPV. 
The probes as listed are identical to SEQ ID NOs: 1-1 1 and 13-19 of the instant claims (See 
column 9, lines 5-67), for example, SEQ ID NO: 31, specific for HPV-16; SEQ ID NO: 32, 
specific for HPV- 18; SEQ ID NO: 34, specific for HPV-31; SEQ ID NO: 35, specific for HP V- 
33; SEQ ID NO: 37, specific for HPV-35; SEQ ID NO: 38, specific for HPV-39; SEQ ID NO: 
43, specific for HPV-45; SEQ ID NO: 44, specific for HPV-51; SEQ ID NO 45, specific for 
HPV-52; SEQ ID NO: 47, specific for HPV-56; SEQ ID NO: 48, specific for HPV-58; SEQ ID 
NO: 51, specific for HPV-66; SEQ ID NO: 29, specific for HPV-6; SEQ ID NO: 30, specific for 
HPV-1 1; SEQ ID NO: 36, specific for HPV-34; SEQ H) NO: 39, specific for HPV-40; SEQ ID 
NO: 40, specific for HPV-42 and SEQ ID NO: 42, specific for HPV-44 are respectively 
identical to SEQ ID NO: 1-11 and 13-19 of the instant claims. 

Meijer et al. do not disclose any oligonucleotide probe, which is identical to SEQ ED NO: 
12 in the instant claims. 

Stewart et al. disclose the study of intratype human papillomavious (HPV) sequence 
variation in a worldwide collection of cervical specimens (See pg. 3127, the abstract). Based 
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upon the nucleic acid search report, a variant of HPV-59 has been sequenced over the My09/1 1 
consensus primer region. The sequence of HPV-59 has been submitted to Genbank in which 
Accession numbers U45930 to U45933 are to the HPV-59 sequences and SEQ ID NO: 12 is part 
of the sequence of HPV-59 (See pg. 3128, column 2, third paragraph and the attached nucleic 
acid search report). 

None of the references above discloses choosing a nucleic acid probe from a well-known 
nucleic acid for a specific detection. 

Buck et al. disclose how to make and use numerous successful primers from a known 
nucleic acid sequence (See pg. 528, the Abstract). 

One of ordinary skill in the art would have been motivated to apply the HPV type- 
specific oligonucleotide probes of Meijer et al. which are identical to SEQ ID NO: 1-11 and 13- 
19 on a chip for the diagnosis of HPV because as disclosed by Meijer et al. the oligonucleotide 
probes are specific for the detection of HPV (See column 9, lines 5-67). Moreover one of 
ordinary skill in the art would have also been motivated to make probes including SEQ ID NO: 
12 from the known nucleic acid sequence of HPV-59 as disclosed by Stewart et al. because Buck 
et al. disclosed that numerous primers generated from different regions of a target sequence all 
worked well in amplification reactions. Thus, such primers would have been expected to work in 
the combined method of Meijer et al. It would have been prima facie obvious to use SEQ ED NO: 
1-19 for detecting HPV. 

Meijer et al. do not disclose that the primer is biotin labeled in detecting HPV. 

Day et al. disclose the method of incorporation of biotin into the polymerase chain 
reaction products for the detection of the amplified DNA (See pg. 1990, column 1, second 
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paragraph). The method applies the 5' biotinylated primer or biotin 16-dUTP to label the 
amplified products (See pg. 1990, column 1, second paragraph). The method also used second 
label, which is streptavidin-horseradish peroxidase (See pg. 1990, column 1, second paragraph) 

Meijer et al. do not disclose that a DNA chip comprising probes having an HPV nucleic 
aid sequence attached to a glass slide. 

Lukhtanov et al. disclose that the derivatized oligonucleotides are coupled to a solid 
support (See the Abstract). The invention is used for the capture and detection of nucleic acids 
using oligonucleotide attached to glass surfaces in array format (See column 7, lines 41-47). The 
oligonucleotide contains a nucleophilic amino group while the solid support contains aldehyde to 
form an Schiff base-type covalent linkage that attached the oligonucleotide to the solid support 
alternatively (See column 8, lines 27-37 and column 14, lines 15-19). Lukhtanov et al. also 
discuss the density of the oligonucleotides on the array (See column 14, lines 29-30) and 
derivatization of glass slides and preparation of oligonucleotide arrays on the glass slides (See 
column 23, lines 15-54). 

One of ordinary skill in the art would have been motivated to modify the method of 
Meijer et al. by using biotinylated primer for detecting HPV as taught by Day et al. because the 
method of Day et al. dose not loss the amplification efficiency (See pg. 119, the Abstract) and by 
using the second label, streptavidin-horseradish peroxidase in sandwich assay (See pg. 1990, 
column 1, second paragraph), the assay does not need for separate labeled probe currently 
required in conventional sandwich assays. It would have been prima facie obvious to apply the 
biotinylated primer in PCR reaction for the diagnosis of HPV on the DNA chip with SEQ ID 
NO: 1-19. 
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One of ordinary skill in the art would have been motivated to modify the method of 
Meijer et al. by using a glass slide which has nucleic acid probes attached for the diagnosis of 
HPV infection as taught by Lukhtanov et al. because the array of Lukhtanov is via a Schiff base 
type bond formed between an NH2 group attached either to the solid support or the 
oligonucleotide and an aromatic aldehyde attached to the other of the solid support and the 
oligonucleotide (See the Abstract) in which the Schiff base with aromatic-aldehyde bonds is 
stable, high percentage of oligonucleotide is contained on the solid support, specific attachment 
at either the 5'- or 3'- end is achieved and high coupling densities are obtained on unit surface 
(See column 4, lines 25-37). It would have been prima facie obvious to make the DNA chip with 
SEQ ID NO: 1-19 as probes attached to the glass slide for the diagnosis of HPV. 

The response argues that Buck et al. disclose a method of selecting a nucleic acid probe 
for DNA sequencing, not for the HPV sub-type specific detection of DNA amplified from a 
clinical sample. However although the purpose of selecting the nucleic acid sequence is different 
in which one is used as a primer in the method of Buck et al. and another one is used as a probe 
in the instant claims, both primer and probe have a specificity to a target nucleic acid via a 
hybridization reaction to a complementary sequence. Regardless of primers or probes, it is 
involved in a hybridization reaction to begin with a primer extension reaction or a probe 
hybridization reaction. Buck et al. disclose the parameters to make nucleic acid primer, which 
has a specificity to a target nucleic acid via a hybridization reaction to a complementary 
sequence (See pg. 528, the Abstract). 

The response further argues that in order for a nucleic acid sequence probe (primer) to 
indicate the sub-type specific presence of HPV-59, it must hybridize with HPV-59 labeled DNA 
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from the amplified clinical sample and provide a strong signal to be detected over the other 
eighteen HPV sub-type specific probes. Meijer et al., Stewart et al. and Buck et al. do not teach 
selecting 30 nucleotide segment of the HPV-59 DNA sequence corresponding to SEQ ID NO: 12 
from the 455 nucleotide sequence discloses by Stewart et al. However, the method of the instant 
claims is for diagnosis of HPV infections and it is not specific for HPV-59 detection. The 
limitations discussed herein are not in the claims. Furthermore, even without SEQ ED NO: 12, 
HPV is detected because SEQ ID NOs: 1-1 1 and 13-19 are identical with the HPV type-specific 
oligonucleotide probes as taught by Meijer et al. (See the rejection above) which are combined 
on the chip. 

The response also argues that a nucleic acid probe for DNA sequencing must necessarily 
begin at the 5' end of the DNA being sequenced. However, the instant claims do not recite that 
the nucleic acid probe has to be at the 5' end of the target sequences. The limitations discussed 
herein are not commensurate with the scope of the claims. 

The response argues that in the method of Meijer, HPV oligonucleotide probes serve as 
detection agents when hybridized to the immobilized amplified DNA which is about 150 
nucleotides in length while in the instant claims, the HPV-specific oligonucleotide probes are 
immobilized on a glass slide and the amplified DNA serves as a detection agent and these two 
methods have different hybridization kinetics. However, the instant claims do not recite the size 
of the amplified DNA. It would have been prima facie obvious to apply the nucleic acid 
sequences as set forth in the rejection above with the teachings of Buck et al., Day et al., and 
Lukhtanov et al. for diagnosing HPV infection. 
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The response discussed the hybridization kinetics from the study of Stillman and 
Tonkinson, and the study of Chan et al., Stillman and Tonkinson indicate that the length of the 
immobilized species and the substrate choice influences hybridization dynamics, there are no 
differences when hybridization occurred on a two or three-dimensional surface, the affinity of 
the solution phase labeled species for the immobilized species was identical for all arrayed 
lengths on both surfaces. Chan et al. indicate that overall kinetics of DNA hybridization to DNA 
on a solid support may be a very efficient process for physically realistic 2D diffusion 
coefficients, target concentrations and surface probe densities. Nevertheless, the limitations 
discussed in the study of Stillman and Tonkinson, and Chan et al. are not in the instant claims, 
for example, the length of the amplified DNA, target concentrations and surface probe densities. 
Thus, the references of Stillman and Tonkinson, and Chan et al. provided herein are irrelevant to 
the limitations of the claims. Based upon the discussion above, the rejection is maintained. 

Summary 

2. No claims are allowed. 

3. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

4. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joyce Tung whose telephone number is (571) 272-0790. The 
examiner can normally be reached on Monday - Friday, 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571 272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Joyce TungX/T> 
May 17, 2007 
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